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= (54) Title: VACUUM INSULATING MATERIAL AND DEVICE USING THE SAME 
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(57) Abstract: A vacuum insulating 
material which comprises a core material 
prepared by laminating a plurality of 
sheets comprising inorganic fibers which 
has a specific composition having Si0 2 
as a main component, A1 2 0 3 , CaO and 
MgO, and has a diameter of 10 U m 
or less, a covering material having 
gas-barrier properties and an adsorbent; 
said vacuum insulating material, 
characterized in that it has at least 
one flute formed therein; said vacuum 
insulating material, characterized in that 
the core material comprises the inorganic 
fibers having a peak value of its fiber 
diameter distribution of 0.1 to 1 ?m and 
contains no material for binding fiber 

materials; and an electronic device using the above vacuum insulating material. The above vacuum insulating material can be 
used for producing an electric or electronic device which exhibits excellent energy-saving properties and does not give a user an 
unpleasant feeling. 




1 



wo oi/8i8i7 ai i mil luiiai ii iiiiu urn iiu i u iu uei! inn iiiii urn mi nmn eiie uii mi 



(57) £»: 

*f&m<Dn&mmtt\-is s i o 2 s^tuo, a i 2 o 3 . cao, Mg 

#389l©J*£0rJI&*rtt, #td«S«IS^©tr-^M^, UraOT, 0. 1 urn 



WO 01/81817 



PCT/JPOl/03469 



w m m 

^&J*£tf »*to*fcWH8 57-17368 9#&SK>#W88 6 1-14 4 4 9 



WO 01/81817 PCT/JPOl/03469 

2 

t^tt^^-rSW, #12 0 0 0-9 73 9 o^Amxm^nx^^. 

io w&m 30-313 9^m\z^mt. 250 um&rFvfflmmtzte 

Site. #H0H6 0-2 0 8 2 2 6^$gfc«, M^^g 

mm*fcmctjfa\zMvw.ftjj$\X'7 >&&\zmmv, 

20 &o£o ^j^.^, #^bs3 0-313 9m&m±m<D&ffii*im-e\$. mmmw 
7xmmmfoxMf&i£nT^%fr®—fe<D&mzj& : m'?2> z\ttmv<. mz<D 

vim t h TmmTz itit^* ^tli^ mm&& 3 „ 

&ffim6 0-2 0 8 2 2 6^f^$g<D«|*I^Tr«> 
25 T^3fea6, j^tg^tC^TO^ttW^^n^fe^©, 



WO 01/81817 PCT/JPOl/03469 

3 

- 1 3 8 o 5 8 ^wmkmcomsnrnz^n^ mmwmzw 
m&mtem&mmMiivx\$, #ra¥7 - 1 6 1 3 7 6^^#ra 

¥7-13969 l^&##|f0g£trCV>S. #|{§¥7 - 1 6 7 3 7 6^*tt 
10 , sfmwmm 2 m mOT> fftKttU m^TOlSiaHiSiptcmteK^tSSfia 

&fc<Z>T&£. 4WF7 - 1 3 9 6 9 1 *mmmk2 um&JF. BP* 
S. #!l7U;f. #^¥5- 5 0 2 4 3 1 ■^$RT?tt, «BJSfeg#* 1 £im£LL, 25m 

¥7-1 6 7 3 7 6^MFI¥7 -1 3 9 6 9 1 ^fg©M^#T«, 

25 llffii^ojStii^iiStticD^iilid, *fr&#tbTftMfl£i§:TJ|g*b 



WO 01/81817 PCT/JPOl/03469 

4 

- 50243 lw^mom^nmx^ nzmmto^mzn 

>• mzmmmz^£v&<Dm&&mmkT&z\£fimM^&9. mmtv-zm 
mib~e^m*z\}iiz&z>. 

*mmte, n^mmi\zm.m^n^>mmm(Dm^ mt&mfc-rztthiz, 
io JU>y~(Dmm^zsmmm(Dmm\z^^hm.^.T^z\i:iz^r)^ i&nxh 

15 *5£m<DnQm®Mte. S i O, ^±^ib)4o, A 1 2 O s , C aO, Mg 

25 ^fe, ^mjwmmz. ±m^mm<DM^mmu^mmvr^h(D'v^>^o 



WO 01/81817 



PCT/JPOl/03469 



5 

mm<Dffim-&mm 

mMmmiz&itzm&mmttvwrmm&m, m 3 i$*mw<D-mMMn\z$>vz> 
5 n^mmu(D^fmm. m4^mm<D~mmmm\z^\,-f^M^mmm<Dmmm^ 
m, m 5 fe^mnw—^Mmmiz&w&m&mmttcDmmm&m. m 6 u^bm 
<D-mmmmiz^n^M^mmu<DWrmm^.m. mi^mmoy-mmm^^ 
M^mmttommm. msu^mm^— mnmT&znQmmttommm. 09 
n^mM(D~mmmm\z^nmM(Dmmtmm. mi ote&mwo-nmm-e 
10 $>z>tfim]fcMm<D®Twm. mi nt^mw®— mmMM\z&&m&w$m<Dmm 
m. mi 2it^mm<D—mmmmiz^mmm<Dmmm> mi zK&mnv—m 
mm^^y-hmu>\f:=L~-^(ommm. mi 4it^mm<D— mmm-e&z>* 
-7>u>v<DMmm-v&z>o 

15 mn&mmTz>frtb<DmBk<DMn 

(^lofli) 

mite*mw<D-nmMMJz&v%n&mmtt<Dmwmx~&r>. m^mmui 
MQMWkmo— jjvw&m?^^*— byjju&fe, j^utsf (i6#m) 

/m^U>^Uy^U-b (12 urn) /7)V^m (6 urn) /**0«?U 
X^l/> (5 0Mm) d^&§4lij|T$S, *U75H7^MM#1 

25 mtisTm*\-mizm% m^m.^)^v>mnwt^- )m-v$>% 0 



WO 01/81817 PCT/JPOl/03469 

6 

M©»1.SI§I1(^'J75F (16£tm) /*'JX?1/>tU7^1/ 
-h (1 2 wm) /JL^V>-\Z-)VT)Vn-)V&m&mimmj$M (1 5 urn) 

<Dftm\z7)v^-vi±MM&mvrc.7j)v&/mmm^)iL : ?v> (5 o#m) 

15 ASffl^Tfe^. 

o tmjs-t & c i anr ^ & . 

1/ > e-;i/y;U3-;^m-&#^^, t> b < U x^ u >t- v y $ v— b®m 

25 ^'Jlfl/W^l/- h^0g&£y«LT^<5. 



WO 01/81817 PCT/JPOl/03469 

7 

fco -ZKWM 3 7»*iT b * -5 £ ^o &ra»WSRfe£n*. 

4 UTfclU iTXXy^-ftSUDCOMBO GETTERS 

y ^-ttMO COMBO GETTER <t CD#fHHfc£fT& 5 £ 
25 JfrfeT 2 LTH S i O z ifi 5 0 ~ 6 5 H%M$ni!)^A 1 , 



WO 01/81817 PCT/JP01/03469 

8 

O s tCaO^n^tll 0~2 011%, MgOaU~4l4%^-£*TOi 
S i 0 2 ^M^^: LT^-50(t WH< hOfcfeT 

&x).n3mmt\zmm-?z>rc$)\z.s \ Oivnjmmttmmmm* 50-551 
5 m%im&\s<. stitL<«5 5-6 oii%«u^ 0 

£7£, A 1 j 0 3 «S#2 0jii^^lR]±^-B:§fefe^#$-frT*3t), A 1 

mm&.miKDn^ >x&^m-rz> £mwmm*<DA 1 2 o 3 ©»»« 10-20 

«»%#&^. m*P«*U 0M«%ckt>t)^^i:W^tt^D, 201 
C a OfcJJgSBrSR*** ©7Ka-£!RJtrrsflUfl#fc 0 , 10-201 

iii%j;o hmmm &m'p £ turn* <d&t&& ^otl$5. l 

20 T> MgOfil ~4li%©»i/5W$l/^i:f ^.5. 

25 ^SMt^Sfe86X^fc^flfi^M-rS^<h^ffl|||t^-5 0 £fc, 



WO 01/81817 PCT/JP01/03469 

9 

T^ffl-rn«, M«©i»it^ 1 jam £ 0 t>*B< Tt>»H»ft*r©9f«MSfiB*K 

6&© J* 3&an?tt*tJfcT?£*$" o . i 3 p a g&© n^a&as&g £ K> , iiwi: 

ili3/i mOT© ©*<»[ bT^ K) . *mM<DMM<Z>3kftT-?i$ 2 ~ 3 u m©a 
— >Ek -©ck-5 3&ttHS*Wr *«»Tf * o X t>«Mi Sflc©f»?g**J3i«7?^: 

15 ^tM&mMtt<Dmm.m\zm&w&&.&LTisi£5. 0 0 

K g /m 3 cfc 0 S5 < & § & JKIIE g#©@#&£&fc «fc -5f£SW:# < & D *£»r 
20 MMcDWfKdDQX 1 0 OKg/m 3 £0 fc*g< &&<h— ^WKli&ftS 

25 E/Lh©«fc 3fclS*J&> 6, *^8fiR^fc^T*lilili^©*^tt lOOKg 



WO 01/81817 PCT/JPO 1/03469 

10 

/m 3 $X±3 0 0Kg/m ! SkTifimisT&Q. J:D»St<Sl 0 OKg/ 
m 3 £t±2 0 0K g/m 3 

U;p*«IBT?*ftfc£ £!>jg&lCcfcoT>— hfl2Lfc«^Tt>^- h 

25 is&iste&Zs is— h(o±m^mzmmnv^m^w^ >y-^mmv 



WO 01/81817 PCT/JP01/03469 

11 

*$fi£2 4tre0. 0 0 3 5-0. 0 0 3 8W/mKT'$0, TO^U 

&mKttM&mm&*T&&& v$ *- a &m ^ftMQWr®M& v%m2 mm 

10 

(iwi2) 

15 ^ic^ir^M 1 (Dftmxmz-D^Ti&wrz. 

w-^mmm 1 ~ 5 ^©^7x7 t-t a— 5mm©-/- h^^anxj^b 



WO 01/81817 PCT/JPOl/03469 

12 

Dizffivm-frc.m&izh, m<o^mizjzo. m^mfm^^ma^vwm^m 
5 itT^^feJ6> &%\znQmm$ii<D$TK>mftfpsmt.fcz> a 

^mzmy)m-ftz.m^\z-h, psmmm^o 

&&z$mQmmtt<DMmmms i a &±mzmim-t2> 0 
io z-com. m<D-&%tm&&, i^a^mrasi^ii, #f0fttf 

i$<DSM(DWfc&<, ®%\znQWrMtt<DmK>mtfmjLt>mffix^z>fi\ 

. ?ivM3:£\ mvmftoj:i)mmzmMx*&z>z\£iPm^tci a 

Mtc, mo)mmt. ftmt&ffivmfMmz&t)^ &m\zmmx%z>&, 
15 fcmmmmzxx/vjTmyjjis&izmffivfrfrzte^mtK, &j:&¥fovt<Dm 

mz. M&mMtt<DMf&mmz^~cmw'rz> 0 

2 rau «^^x^^<h-r^#^K^it^w-r-5^»g i ~ 5 p. 

20 m<D^^XyT^/^—^m^5mm(D^—bmzMJlf^mvr^(DX^^, MfB 
y-ht«S3«:iiU S#iLW5. ffilHi^lg^S KM®L*m\zn 
ttJb^io £©1$, 1 0 0 — 2 0 0Kg/m ! X&^tc. 

2 $c&>±-c&m£±mmzmmfc < ftmx&. m^m^^n^ 

25 *M&#3«, JtMlCfci, mmm^VX^^X^U>y^Uy^U~h (12um 



WO 01/81817 PCT/JPOl/03469 

13 

), +Mittt7;i/$fS (6#m), irtll:i«»Ux^l/> (5 0wm) 

m (i 5 W m) x/vjk (w> as!) (Dp^mizT^mm^ 
5 mistcMmy j )v&, mmm-z>mwm#v^u> (so^m) frzizz^s.* 

®<pmmiz7)i>=iMMy << 2 mmmc x> , ^s^y^s m*mm 

25 M^ii^©'>-h^^#:^, HJg©^Ml©*-&a:|W|«l^bT, £M 



WO 01/81817 



PCT/JPOl/03469 



14 

an vmyj ;i/A z>z.£tz<, n&mm*\zi&ttm&<Dm^ 
io ffi&mmre^ttib. &mzMQmmx<DffiK>m\w»smtitez>. 

°ttzt>%. nQmmtt<Dmmm<Dmi&m\zffi&&i&Tti& m-v<D$t vmfm 
jyfi. —mm%\ztz%> tmz, iftK>mmaj:m(Dftmtiztt~§rz>&*->t : b-~m 

15 

20 |wj$|-e&£„ 

m&*^isT^z> 0 cam. asm msttBi&vrcm&ftmzVT. i6-e 
25 mmtt<Dm&fim^z\tifrz % ^xnvmy-oi^mtjTbmT-r^o <toT 



WO 01/81817 PCT/JPOl/03469 

15 

tummzmm b& < x mm izm^mmmom o m m\n:&mmx%z> 0 s# 

oft o mfmft&mm vrcm^z%. & d mf m^^mz^-r^^^—ym^ 
«#ic^^x, mm? j )v^TmtmK>mf(Dmm\zt^^o\z. 

m^oiz^z.^m-ofco z\n&. wmzn-r^y^—^^^mmy^ 
- jj. fM&M\z&\,*x. yj^m? ^ )is&mfimvmf<Dftmmiz?3:z,&?\z, 

x&~tz>m&teTjm my ^ )v&mififfir) m? <D*rvmm\zis. znmzmw-rz z. 
^ >y /7 ^ d § z\ t < , OT4$ffls& < n&mmtvm x> mm 

25 Wfc»^m--SJB«Ufe«tt^D^L f ,#^^irsn* ^t«'M^(7)T, 



WO 01/81817 PCT/JPOl/03469 

16 

io fift pjMtt^ u v-s t ^ 3 \z, mmm^o) tf- ^ mfi. umK 
&tt*<s$.ts:^z\h&%fm£tz> B mmT&%ti&®$fev>M®mi$. i5k g /m ! 

15 Et±, 1 0 0 k g/m 3 7Nre&D, ^©{*f^S/^ ffiKt£n-5;i<*:K:<fcD, 1 0 
0kg/m'Pi±, 3 0 0 k g/m^ii&oTt^^t^iWS. 

fc&s *nteMm<DM&mmmzmm?zimmmm 7 (ommm^om^: 
20 um$, j 1 s a 9 5 0 4\zMfetsnrc: r \mm.m®m&m : 4. 8^ ^ 

«t©¥i£fcSj fcS&Ipl^ »Bt»ag©*J I S»0. 5wm^0. l/t 

anjfe&Sttt, 1 un&fr 0 3 ^ 2 0 g <D-v->7v >tf&n\,\ $ e fc-e 

ft-eft^S, 2 0*«^0, *fcl;WHMH*ICT, 0. 1 jam 

25 ©ig^Tltt^o 



WO 01/81817 PCT/JPOl/03469 

17 

MffiWm<D%:m&&, 15k g/m 3 £JLL, 1 0 0 k g/m 3 *#§T&£ 

*fe> &mKi<z>#!&&d*. mmmz, 1 0 0 k g/m 3 ^±, 3 0 0 k g/m 
15 Wf6j±-r-5o ^si 5 k g/m s j^±, 100k s/m 3 ^m^^mmmm 

1 0 0 k g/m 3 £Ui, 3 0 0 k g/m 3 *^<hJBE*rr<5^g:^ #JTO& 
JESS. K««*SRllB^#aT?*ntf, «rfclB5rrS'b©T?fctfctr*. 

20 (££6&0!| 1 ) 

nQmmM<Dfemzte, m^m^moM—^mMo. 8^ j«as2 5kg 



WO 01/81817 



PCT/JPOl/03469 



18 

u y d tf v >\tmmmm t. lt»s. 

5 ^$rS&fef<£>;*:#£teu 6 0 cmx 3 0 cmx l cmtbfeo Z.<DM&iW$k<D 

0. 0 02 3W/mKT^feo 

io ±fB«^n^^x, Jc^i$HM©s#Kite, iigM©H-^tt^o. 

8 a m©->'J t ^-J^^ Eit J; 0 1 2 0kg/m s iLfr> 
Cl<Z)*S»f»©^^^ ay^bfe^C:^. 0. 0 0 2 3W/mKT$o 

20 (,mm<DMm6) 

25 



WO 01/81817 PCT/JPOl/03469 

19 

5 ZL(DM^Mmt(Dm^M^^ mMVtctZLZ, 0. 0 0 2 3W/mrao 
tttg^^fc^Sl^-C^^^o fee 

10 

(§fe&g0!l4) 

15 *£$ri&fcrte3offs§gU 2^li3 0cmX3 0cmXlcmtLfc. 1 
^(W^6 0 cmx 3 0 cmx 1 c mOfctf^f^igU ^6SPTSf Offitfira 

^ne>©K^^^fie^^, sij^ufci^^, o. 0017W/111KT 

25 *M©XM«3^^il 0<D<fc5^ i^I«^lfflLfc„ -*Wm<D2 



WO 01/81817 PCT/JPOl/03469 

20 

m^b^mmvtco inmumz^^mmtto^t^wmi^r^ i 

5 

1 2 cmx l 2 cmximmtlfc. ZiCDM&mmtomfcM^ 
10 ZMfelsfeiiZZ, 0. 00 17W/mraofc. 

(f£«J 6 ) 

M\Zim^^mV, JS.il 13. 3pafcT£±lLU SM^ttfe. A^BrHfc 
15 6 0cmX15craX7mmtU Rm^CjKJlUt, CICO^ 

lfit©iW«tfct^5, 0. 00 17W/mmofc. 

m%i%:&mmvfro mmm.mz&zmmtv&ik&wmi'rz.tf. i o^m 

<H»J 7 ) 

M\Z^M^mV. flE* 1 3 . 3 P a KTitlkU 2 OQX^flfrltf £fl=Mbfc 
25 o l^OX^WriM* 2 0cmX2 0cmX7mmilfc, # 



WO 01/81817 PCT/JP01/03469 

21 

10 Jt6ftTV>5. *&«Cg^©*£»HR^lfciU ftfiD#W^^il3t(DFI 

15 j*^#enSo ^efc - 1 8x^iz$im-2?ir£m&iz£kc%iyu&>mmt & 
#ui>?» <Dmittz£&mmmi2<Dm{£%mm-e%z>o 

20 scit^i tE^izmnmjjmcDm^Mmfimzn&o 

ttmnnmnmt uf*it? tt^wr-s iM^^w/ssmtc 

$t«^i i o i©sM»fc«fflt«ctm, m^mizm 

25 j«J*&mifcT*C£)G*^flB££:-5. 



WO 01/81817 PCT/JPOl/03469 

22 

x^ztrnz. MQMvmmx^&tc&v-*)-^ 2 )imzbmnx^z> 0 
5 lion -*mw<D— mmmmx$>^w.^mm9<Dmmmx$>^ 0 

10 mzr^xmvmHrcm^mui^mmvx^. 

&vmx-*)i¥-iznffix'zz> 0 s&t, m&ttfr$!kuz>m,mz&z> 
^mm<ommmmmx^^wmmtvxumizmmm<Di^m^mm^>3 

1 7 118, rti2 0, jfiWH2 1, B/rfW2 2, 

25 *£0r^i#5«/S3*rrv>s. 



WO 01/81817 



PCT/JPOl/03469 



23 

ELL© J: 5 d:ff&fiU<MB l 7 tem^MMW l cHM&M-raicSBirrs 21 £ 

20 <g£8S©JBIBl 0) 

»SS2 4ti2 5 6 £J|g||fl|&ttl fafrSHIjfcSnwS. &£0r 

25 ^2 5<Dwmz%MQmmttij)mtf*>nT^z> 0 



WO 01/81817 PCT/JP01/03469 

24 

10 (H^CD^ffil 1) 

x 2 9 ji^b £ ©pa fctt^ififli 5 fc*3 i-f^M^mmm i £bsb u $ s tmm 
3 o ^jmi-ts c t*&mii*rz> 0 

15 ^»J5cd^^#^ei s^ct^tcy-b^zi^tfaL— is® 

^ © £ 5 lentil $nfey"h^n>tf3.-^«> *^^#^t^<D® m v v 

mmm^om-Ammizfcm-? z> z. t \z & v mm^\z^m^^ z. 
mz^muom^T^rmx^nimmcDmmm^m^n^, *%m<D 

*mmmzmctz> z. tan?^ mmm(Dmm^m±x^^ a 
25 ±mmw\z&\,*T\$*mw(DWiMtt%y~bmn>¥^—&\zmm-?2> 



WO 01/81817 PCT/JPO 1/03469 

25 

5 

mm^mi 2) 

10 #itLTl^, 

7 ©J^Hr^^S 1 4<£><fc-5 {C^--^>l^>^(C3iffl U 

20 glfr*. • *M©lffS^£lcfclltfBT?*«'b ©Tabs. 

fee 

(JtWJl) 

25 ««fe&$M&©fcf— *«J&*7 tfm, mmm&2 5 kg/ 



WO 01/81817 PCT/JPOl/03469 

26 

5 htc a M^mmU0)±^}^ 3 0 cmx 3 0 cmX 1 cmitifc. 

z<DM&m$m<Dm t fcmm&. mfehkizzz, o. oo6 2w/mrao 

10 

15 Z<DM&W(mM<DMfcmm%:. Mj£Vtz.£.Z\?>, 0. 0 0 6 2W/mKTif5o 

*it$tm<DmQmMtt&$T d mm\n:<D^mfm i o©3 ±>m\zmm u mm 

0> ^M4iJt«cLT^M^»<£M^tt7%{S^ofe 0 
(1£«J3) 

25 iru S^^2 5 k g/m'Ov'U^jT^S^— ;^T^7 U;^^-&#}CT, ^ 



WO 01/81817 PCT/JPOl/03469 

27 

wcKf5 8^>h^<feT^ cintt, m&tt&m^fzfz®\z. mm 
*&.mfl<DnQmmtt&m 1003 %m \zmm u ^mm^mnmtim^m^. 

(itWJ4) 

15 itmmz^x, nQmmMWsmzte, wmmfrtton-pm&o. sp, 

iio^woiws. ay^bfct^^, 0. 0 0 2 3W/mrai9 

20 > ±.ummm\ tnm^-ofc 

b^b^e> *jt^jo»#«Bj<h^tt^wbTv^^fed6> rnomf, 



25 Ofci£0iJ5) 



WO 01/81817 PCT/JPOl/03469 

28 

tt<D±%-gfe, 1 2 cmX 1 2 cmx IramiLL 
5 (J£»J6) 

tt<Djz%-£^ 1 2 cmX 1 2 cmX IramiLL 

*jtwjo^wi^*r^0 1 3(D«fc5(cy-hM=3>e3.-^ic^b, jg® 

O£$£0!|7) 

15 mzfctt&ftmV. JBE^l 3. 3 PaCTtiU m^iMtf£bfc 0 3^®rftft 

1 2cmXl 2cmx ImmiLfc, 

(Dum&fflfeisratzz, ffiM^fflbfev^^j: d 4 tsTt^ mm 

20 Vftifi. 1 «^#('T^M©^b^^bfco 
(it^J8) 

*mS#£3&»U JE^3 13. 3 P a tCTiWLU I$|fiU<!:Ufco A^IHrift 
25 6 0cmXl5cmX7mmtlfc„ 



WO 01/81817 PCT/JPOl/03469 

29 

*Mm<DM&mmt&mi 2<D&5izm$mmfrvmizmmv. mmntim 
m 1 0 tit&LTmmniim{&M®mz®2 0 %&m^fro 

5 (J£«J9) 

2 0 cmX 2 0 cmx 7mmilfc. 

(J£«£0UO) 

2 0cmX2 0cmX7mmtLL 

20 mown 1 2 t&mvxmmmmm 3 7 ^ 0 

(it wj 1 1 ) 

jt»<i 2 o^t&fi&fcrs:® 1 4 © & 5 \zjr-?>v>*j\zmm u mnn^m 
25 Momni 2£&&uxmf&^um7%'h£frritc 0 soa^icj;§»f 



WO 01/81817 PCT/JPOl/03469 

30 

mm±<omm^smm 



WO 01/81817 



PCT/JPOl/03469 



31 

m * <d m m 

^nrcM^mmMiz^x. mmmmm^s i o 2 ^i^^b^a ai 2 o 

5 3 * C a J;I^M g O §M UT^S C t $#f 1 1 §IM#„ 

2. MiB^ii^fctS i O, £5 0~6 5fi»%, AljO 3 ^10~2 0li%, 
CaOSrl 0~2 011%, M g O £ 1 ~ 4 a«%^tP»*©tgfflM 1 :«fE*c<Z> 

10 ©jg^g/^l 0 OKg/m 3 £Ut3 0 0Kg/m ! OTT'&SlNcG^lgHgl 1 m 
15 (DMQWmM, 

20 mmvm&mMtt* 

25 9. wimm&ft<D-&tt<Dm&&. mu(D]&tt(Dmfr<D2ft<DiMT-i:$>z>m$<<D 



WO 01/81817 PCT/JP01/03469 

32 

i o. mmnrntv-- ^<Dmw&mffi£77x^y?7j)i'&i!)mmi£p.fc7$. 

11. Si0 2 SM^tU A 1 2 0 3 , CaOMi^MgOmU ^OB: 

10 1 2. HulE«fiM:S iO,^50~6 5«*%, A 1 ,0 3 £ 1 0~2 011%, 
C aO£l 0~2 011%, Mg0^1~4aS%^^t^#15[i-r^W*© 
ISfflfg 1 1 ^IEmo*^^r^ 0 

1 3. Mmmmffim&Mmmtf. 1 5 k g/m 3 £U:, 1 0 0 k g/m 3 *m-c& 
15 14. Rm&oMBmmmm(Dm&M&, 1 0 0 k g/m 3 j^±, 300k g/m 

1 5 . wmmmmm^- hmzjm^nr^mmmm^- h ^mwrnm^tvc 
zl t. zftmt-rz m&cDmmm 1 1 mmm.<Dm^mmUo 

16. ftmtmmvmiznQWrmtt&mz-. mmm^Wrmu^^mh^mcD 

1 7. mu^mmmm$m^mmu£mm^m<Dmizmn^nT^zi£^ 
25 m<h-r«.w^<7)iBfflBi 6mmm<Dtfimmo 



WO 01/81817 PCT/JPOl/03469 

33 

is. y-ft©a«isft«ii/fcs«^ wmt.* mmt.fr 
j&zn* mmmmmmfrs i o 2 s^tL^, a i 2 o 3 , c ao^^Mg 

1 9. fiftgB&gftttffcilfettS iO,^5 0 — 6 5fi»%, A 1 2 O s £ 1 0 — 2 011%, 
5 CaO£l 0-2 om*%, MgO£l — 4 SS%^tf!i^©«BfflfSll 8^13*6 

H©«**fi«l 0 0Kg/m J J^JL3 OOKg/ra' ^T-Tr&<5fi3fc<D$SBJg 1 
10 2 1. Hul34s^»^nJMttTO/^>-r £ffll/^>— hmzM&ZftX&i 

i o mm%£rFv&z> z. t &$m.t~rz>m&<Dmm& 1 8 m&m<n0m&&mi&. 

15 zm^cnrnwrn 1 8 mmmovm&tftffi&o 

23. HuiBM^ai§«, ^u&mT&mfcvftmizwffi&mu mmmu 

20 24. mBMfimRS«. flr^&s§wtt&»£* m&t. mumt, mmm^. 
mmttt&ffittmmm^&zz\t&mk£'r2>m$t<Dmmf& 1 smsMofm 

25 M 



WO 01/81817 



PCT/JP01/03469 



34 

2 6. fflmmtttt(D¥-2m&, lp.m&TF. 0. I/im5U:OSiO,S» 

, 2 7. jtulEMTOiiteS i0^5 0-6 5M«%, A i 2 O s £ 1 0-2 0M%, 
5 CaOf 10~2 0li%, MgO£l~4fi**^tTE££f*fR£t*5»:fcCD 
tSHSS2 63f3Bm©«5C*m, 

2 8 . 15k g/m 3 £Ui, 100k g/m 3 *#re& 

2 9 . fflfc&owtmmmfflm&tgmmifi. iook g/nm_k, 3 0 0 k g/m 
10 3 *^T?^§^i^#mt-r§«*©iBHB2 emmm^mmm^o 

t*& & £ t ^#as[ t-rsii zgoimmm 2 6 ^t^M. 
31. ^tt&mtt&jKjfe %s$nm. mmmms nfmmfrvm. 

15 »fOiBI 2 6 £ft Lfg 2 9 «fS*<D*^^o 



WO 01/81817 



PCT/JP01/03469 



1/11 

FIG. 1 



1 3 2 




4 



WO 01/81817 



PCT/JP01/03469 



2/11 



FIG. 2 




2 



FIG. 3 



FIG. 4 



3/11 

FIG. 5 




WO 01/81817 



4/11 



PCT/JP01/03469 




FIG. 8 

3 8 



1 



WO 01/81817 



PCT/JP01/03469 



5/11 

FIG. 9 




WO 01/81817 



PCT/JP01/03469 



6/11 

FIG. 10 



9 

/ 




11 



WO 01/81817 



PCT/JP01/03469 



7/11 

FIG. 11 




WO 01/81817 



9/11 



PCT/JP01/03469 



FIG. 13 




WO 01/81817 



PCT/JPO 1/03469 




WO 01/81817 



PCT/JPOl/03469 



11/11 



I. m&mmm 

2. 

3. twm 

4. mm 

5. m 

6. 7;i/A-^A«^5*— h^UA 

9. 

II. am 

12. ftaftHS* 

13. 19. 

14. 20. flU 

15. mM<5\s$>7*—J± 

1 6. rj^U-z-y— 
1 7. i^/Si^^^S 
18. 25. £ 

21. *HtiM 

22. mmu 

24. gj§^SI 

26. immm 

27. ><>7|?— K 

28. mmu 

29. ^r— X 

30. tKM 

31. it— -Jlsls^V 
32. 

33. ir—^m. 

34. g£$;&n!&¥& 

35. lAttti 

36. m'fttt^^^a: 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP01/03469 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 F16L59/04, B65D81/18, F25D23/06, F25D23/00 
C03C13/00, D04H1/42 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Miiiirnum documentation searched (classification system followed by classification symbols) 
Int. CI 7 F16L59/00-59/22, C03C1/00-14/00 , 
B32B1/00-35/00, C04B38/00-38/10 , 
D04H1/00-1/42 



Documentation searched other than miiiimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Kbho 1922-1996 Toroku Jitsuyo Shinan Kbho 1994-2001 

Kokai Jitsuyo Shinan Koho 1971-2001 Jitsuyo Shinan Toroku Kbho 1996-2001 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 8-192487 A (General Shoko K.K.), 
30 July, 1996 (30.07.96), 

page 2, left column, line 47 to right column, line 37 
(Family; none) 

JP 6-508600 A (Isover Saint Gobain) , 

29 September, 1994 (29.09.94), 

TABLE 1; page 4, lower left column, line 2 

& FR 2690438 A & US 6037284 A 

& EP 596088 A & WO 93/022251 A 

& WO 93/022251 A 

JP 9-145239 A (Sanyo Electric Co., Ltd.), 
06 June, 1997 (06.06.97), 
page 2, lines 28-31 
(Family: none) 

JP 11-189456 A (Shinnikka Rock Wool K.K.), 
13 July, 1999 (13.07.99), 

page 2, right column, line 5 to page 3, left column, line 
20 (Family: none) 



1-31 



1-31 



1-31 



1-31 



Further documents are listed in the continuation of Box C. Q See patent family annex. 



* Special categories of cited documents: 

M A" document defining the general state of the art which is not 

considered to be of particular relevance 
"F* earlier document but published on or after the international filing 

date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

V document published prior to the international filing date but later 
than the priority date claimed 



*T* later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"?C document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 

**&" document member of the same patent family 



Date of the actual completion of the international search 
06 July, 2001 (06.07.01) 



Date of mailing of the international search report 
24 July, 2001 (24.07.01) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 


International application No. 

PCT/JP01/03469 


C (Continua 


tion). DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


Y 

Y 

Y 
Y 


JP, 8-503255 A (Wacher-Chemie GmbH), 
09 April, 1996 (09.04.96), 
Claims 1-5, 

& EP 687317 Al Sc US 5886121 A 
& WO 94/020661 Al 

JP 63-35865 A (Naade Kenkyusho K.K.), 
16 February, 1988 (16.02.88), 

page 3, upper right column, line 17; lower right column, 
lines 4-5 
(Family: none) 

JP 62-69503 U (Nippon Glass Seni K.K.), 
01 May, 1987 (01.05.97), 
Fig. 1 (Family: none) 

JP, 10-299982 A (Tabai Espec Corp.), 
13 November, 1998 (13.11.98), 
Claim 1 
(Family: none) 


1-31 

1-31 

6-8 
5 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 



m^mm^ pct/jpoi/o3469 



a. mwom-zftWHDftm. m®mwf&m (ipo) 

Int. CI 7 F16L59/04, B6 5D8 1/18, F25D23/06, F25D23/00 
C03C13/00, D04H1/42 



B. iagfrffofcrftg 

»HE?_ffofc*^Kff» (mm&VFftM (ipc) ) ; : 

Int. C 1 7 F 1 6 L5 9/0 0-5 9/2 2, C 0 3 C 1/0 0 - 1 4/0 0, 
B32B1/00-3 5/00, C04B3 8/00-38/1 0, 
D04H1/00-1/42 



H*S^ffl*f|g_S# 1 9 22-1 996f 

^^m^mmmmm^m 1971-2001^ 

0*S^Si^ffl^_?® 1994-2001^ 

0#B5lffl&rlg_5«fWSt# 1 9 96-2001^ 





Bm^cm<D 






Y 


J P 8-192487 A («c^*_H_*9/MS?t) 3 0 . 
7 J!. 1 9 9 6 (3 0. 0 7. 9.6) l2K&fflf 4 7fif-*i 
!g3 7fr 


1-3 1 


Y 


JP 6-508600 A Wy^;w-ty-^y) 
29. 9^. 1 9 9 4 (2 9. 0 9. 9 4) TABLE1, 

&FR 269043 8 Al &US 6 037284 A 
&EP 5 96 0 8 8 Al &WO 9 3/0 2 2 2 5 1 Al 


1-3 1 



a«K_^_tT,fc_© 
«*_■«-*-) 

roj naia^I/x ffiffl, JS9HFC:_r&-t--j_ft 



fTj HKW_SHXr____H«l__^_^fc3aRT?*>o"C 

iyj w_B*o*>_3tK-T?*>oT\ _f_t£tt-4_a>i£i 

J; o -c_fe*__»s&vt i: 6>*t _ t> <n> 
r&j H—/^ ^h7r5!) — 3M 



H»W_.«r3_TUfcH 



0 6. 0 7. 0 1 



24.07.01 



B^H^tflF^ (i SA/J P) 
iB-S#-J§- 100-8915 



3D 



3N 



9 2 5 8 



0 3-3 5 8 1-1 1 0.1 3 3 6 1 



8WPCT/ISA/2 10 (12^^) (1 998¥7fl) 



BRUM* PCT/JP0 1/03 46 9 



C CttS) 



J P 9-14 5 2 3 9 A (H#«tj«5|cS£?*t) 6 . 6 . 
1 9 9 7 (06. 0 6. 9 7) I2lf 2 8-3 Iff 

JP 11-189456 A GftEUbn p-/l/»5$£?|fc) 
13. 7JT. 1 9 9 9 (1 3. 0 7. 9 9) ^2I*M5- 
03K3fiE«^2bfT (77?y^U 

JP 8-503255 A • 

h • 5 y h • ^<->3. W^tvI' • ^7yy^) 9. 4 J!. 1996 
(09. 04. 96)|f^l-5 &EP 6 8 7 3 1 7 Al 
&US 5886121 A &WO 94/020661 Al 

JP 63-35865 A K#F$B@D 1 6 . 

2J3. 1988 (16. 02. 8 8) ^3I^±«1 7 ft, *T 

JP 62-69503 U- ( 0 1 . 
5J3. 1 9 8 7 (0 1. 0 5. 8 7) ftlBH (77 5'J^U) 

JP 1 0-2 9 9 9 8 2 A (^W^*^^**5^#:) 
13. 1 l£. 1998 (13. 1 1. 9 8) MH&Kl 
(7ir5]J^U 



1-3 1 



1-3 1 



1 - 3 1 



1-3 1 



6-8 



I^PCT/ISA/2 10 i?<om%) (1 9 9 8f7fl) 



